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ABSTRACT

Given article deals with the results of the studyantimicrobial activity and microbiological puritpf Carduus
crispus (C.C.) extracts. It has been found that 40%. extract exhibits antimicrobial activity agatnall the
bacterial culture: Gram-positive Staphylococcus eus, Bacillus subtilis, as well as gram-negativeHesichia
coli. 90% C.C. extract exhibits the same antimicablactivity against all the bacterial culture: Gna-positive
Staphylococcus aureus, Bacillus subtilis, as wedl gram-negative Escherichia coli. It was establishe
experimentally that the extract C.C. 90% has a aigtegree of antimicrobial activity than the extr&:C. 40%.No
activity was observed with respect to the cultufeyeast-like fungus Candida albicans. Both samphest the
requirements of the Pharmacopeia of Ukraine in ®oh"microbiological purity of non-sterile drugs.”
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INTRODUCTION

The development of the pharmaceutical industryhe Kazakh Republic appropriate to conduct througd t
development of phytochemical production as the trguposses unique resource base of medicinal plants
significant scientific and technical potential ihet field of chemistry, medicine and pharmacy, aradlitional
orientation of domestic manufacturers on processingedicinal plants. In this case, one of the nmiprities for
the development of the domestic pharmaceuticalstmgus the development and introduction of origidamestic
substances based on medicinal plants and drudggearbasis.

Carduus crispusgrows in the southern regions of Kazakhstan asdratv material reserves are estimated at
thousands of tons per year. So the implementatiothie raw materials in the pharmaceutical techgglas
promising and meets the modern challenges of thenpdiceutical industry of the Kazakhstan Republic.

We have obtained 40% and 90% ethanol extracBasfluus crispugC.C.), which were tested for antimicrobial
activity and microbiological purity.

EXPERIMENTAL SECTION

Objectsand methods of resear ch.

The studies of antimicrobial activity of the extiaavas performed at the Department of Biotechnolofyhe
National University of Pharmacy. For the analyserevobtained samples of extracts:

Nel. 40% extract of C.C.;

Ne2. 90% extract of C.C.
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The antimicrobial activity of the extracts samplhess studied in vitro by the method of diffusionaigar well which
is based on the ability of active substances tuskfinto the agar previously seeded by microosgasicultures [1].
All studies were conducted in strict aseptic candg, using a laminar box (cabinet of biologicalesp AS2-4E1
"Esco", Indonesia).

As a test cultures using microorganisms from theeAocan Typical Culture Collection (ATCC - Americaiypical
Culture Collection): Gram-positive bacteria Staplegiccus aureus ATCC 25293, Bacillus subtilis sparkure
ATCC 6633, a Gram-negative Escherichia coli culté&BCC 25922. antifungal activity was determined hwit
respect to the yeast-like fungi candida - Candldecans ATCC 885-653 [2].

Index of antimicrobial activity is the size of thielay growth of test microorganisms zones thabiséd in agar
medium on Petri dishes. The diameter of the zorfegrawth inhibition considering the wells diameteas
measured with accuracy of 1 mm, while focused ercthmplete absence of visible growth.

For research was used DSA suspension of bacter@bonganisms in saline, and a two-day culture easts.
Microbial load was 1x10of microbial colony forming units in 1 ml cultureedium (CFU / ml) [1].

In Petri dishes mounted on a horizontal plane vpdmeed 10 ml of uninfected "hungry" AGV agar (ftetupper
layer when using bacterial cultures used the meptgme agar (MPA), working with yeast-like fungiSaburo
agar). After solidification of this agar layer ds surface at an equal distance from each othefrandthe edge of
the cup were placed a sterile steel cylinders ftel®,0 + 0,1 mm, outer diameter 8,0 + 0,1 mm) aad poured
melted and chilled to 45-48 ° C upper agar layghwultures of microorganisms in an amount of 15 After
cooling and solidification of the upper layer oétbulture medium cylinders was removed with stddteeps and in
the formed wells were poured studied extracts sasnffl.25-0.3 ml) [1].

In parallel was conducted study with solvents ohgkesNel andNe2 - ethyl alcohol 40% and 90%, respectively.

Petri dishes with crops placed in an incubatorctdy@al cultures at 32,5 + 2,5°C for 18-24 h, crdtyeasts at 22,5 +
2,5°C for 48 h. The diameters of the zones of iitibib of microbial growth characterize the antinaibral activity
of the samples.

When studying microbiological purity of samples wesed method of extracts the State Pharmacopodikraine
(1.4, p. 5.1.4 - microbiological purity of non-stermedicines, p. 171), which allows objectivelyaiate the quality
characteristics of the samples on the basis of rexpatally obtained statistically processed resifts 3].
Estimation of microbiological contamination degreethe drug include the identification the totalnmher of
aerobic mesophilic bacteria (TAMC) and total ysamtd molds (TYMC) 1 g extracts, establishing theeace of
bacteria Escherichia coli, Staphylococcus auresgu®monas aeruginosa. In 1 g of non-aqueous madtici
products for oral and rectal administration thaltotumber of aerobic microorganisms (TAMC) may lo¢ more
than 103 CFU (colony forming units); the total nwenlbf yeasts and molds (TYMC) not more than 102 LU
To check the suitability of determination methodisatal viable aerobic microorganisms as a testissr was used
the following bacteria from the American Type Cu#fuCollection (ATCC):Staphylococcus aureusTCC 6538,
Pseudomonas aeruginogal CC 9027,Bacillus subtilisATCC 6633,Candida albicansATCC 10231,Aspergillus
brasiliensisATCC 16404 [3].

According with the requirements of the UkrainianaRhacopoeia was used following dense and liquidientt

medium: Casein soy agar (to determine the numbdivefbacteria), Sabouraud dextrose agar (to déterrthe

number of fungi), soybean casein broth (preincualoator in determining the presence of certain nocganisms),

manitn-saline agar (for identification of bacte8taphylococcus aureus), cetrimide agar (to idemggudomonas
aeruginosa), Mac Conkey agar (for bacteria deteaifdscherichia coli).

RESULTSAND DISCUSSION

The diameter of the microorganism growth charapésrithe antimicrobial activity of the experimergamples as
follows:

- absence of growth inhibition zones of the micgamisms around the wells, as well as growth itigibizone

diameter less than 10 mm was evaluated as thesitiség of microorganisms to the extract samplegaduced

into the wells;

- the zone of growth inhibition diameter of 11-1Bmwere evaluated as weak sensitivity of the cultarthe active
ingredients of the samples extracts;

- the zone of growth inhibition diameter 15-25 mstrain sensitive to the sample;
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- the zone of growth inhibition, with a diametermahan 25 mm, testified to the high sensitivityni€roorganisms
to the sample extracts.

The result of studies of the extracts samples aertirnial activity for the various cultures of mianganisms shown
in table 1.
Table 1 Antimicrobial activity of the extracts samples

Cultures of microorganisms
Sample Specimen Saureus | B.subtilis | E.coli |  C.albicans
Zone of microorganisms growth delay diameter, mm

Control (ethanol 40%)
Control (Ethanol 90%

Nel
40% extract of C.C. 202 16-17 18-19
Ne2 22-23 19-20 21-22

90% extract of C.C.
“—*"—no zone of microorganisms growth inhibition

The data obtained experimentally and shown in TabkEhowed that control (ethyl alcohol 40%) andtauin(90%
ethyl alcohol) do not have antimicrobial activityadnst all used microorganisms.

Sample Nel (C.C.extract 40%) exhibits antimicrobial activiggainst all the bacterial culture: Gram-positive
Staphylococcus aureus - 20-21 mm, Bacillus subtili§-17 mm, as well as gram-negative Eschericbiia-8-19
mm. With respect to the yeast-like fungus Candigltuce of Candida albicans activity was not obsdrve

SampleNe2 (C.C. extract 90%) exhibits the same antimicrobiivity against all the bacterial culture: Gram-
positive Staphylococcus aureus - 22-23 mm, Bacgluilis - 19-20 mm, as well as gram-negative Egchia coli
- 21-22 mm. With respect to the culture of yedst-fungus Candida albicans Candida activity wasobserved.

Should be noted that samples extraéts andNe2 have an average degree of antimicrobial actifdigmeter of
zones microorganisms growth inhibition 15-25 mm}hwiespect to the bacterial cultures of microorgans.
SampleNe2 is more active in comparison with the samilé; towards Staphylococcus aureus - 22-23 mm and 20-
21 mm, respectively, to the Bacillus subtilis - 2@mm and 16-17 mm, respectively, for Eschericloia-c21 -22

mm (Ne2) and 18-19 mmNel).

When determining the microbiological purity of taralyzed extracts in order to prevent errors inefveuation of
results, preliminary studies it was found that thk samples of the extracts have antimicrobialviygti For
neutralization of the antimicrobial action dilutesttracts 1:10 were prepared by adding of a buifution with
sodium chloride and peptone pH 7.0. After dilutadrthe extracts (1:10) antimicrobial activity ifl af the samples
was not observed.

For analysis were taken 2.0 g of the extract tasipe was added to the buffer solution of sodiutorate and
peptone pH 7.0 to a final volume 20 ml (1:10 dduad. In a Petri dish 9 cm in diameter was addedlL6f casein-
soya agar or Sabouraud-dextrose agar at a tempefadm 45 to 50 ° C, culture media was alloweddol.

1 ml of the test dilutions (1:10) were added inibds containing 4 ml of melted and cooled to a tyatpire not
more than 45 ° C agar medium. The tube contentg wagidly mixed and transferred into a Petri disgthvthe
prepared first layer of the nutrient medium. Byuacl shake of the Petri dishes evenly distributeal layer of the
medium. For each dilution were prepared three Bethies for each culture medium.

Dishes with casein-soya agar were incubated at530-8 5 days dishes with Sabour and dextrose agae w
incubated at 20-25 ° C for 7 days. For each nutmeedium was calculated arithmetic mean value timaber of
colonies, and was determined the number of CFlgmen of medicament.

Incubation of prepared extracts samples (1:10 idititfor manitno-salt agar (temperature 30-35°2-hours),
cetrimid agar (temperature 30-35 ° C - 72 hoursg) MiacConkey agar (30-35 ° C - 72 hours ) showedatisence
of colonies, which corresponds to the result "noté@a Escherichia coli, Staphylococcus aureusudRsmonas
aeruginosa in 1 g of the test samples of extracts.”

The results of microbiological purity of the exttesamples studies are shown in the table 2.
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Table 2 Theresults of the microbial purity control of C.C. extracts

Thetotal number of
microorganismsin 1 g of the Microorganisms
Sample Amount of _— extract
Dilution - -
sample bacteria fungi
(TAMC) (TYMC) E. cali Staph. aureus Ps. aeruginosa
CFU /g CFU /g
Nol .
40% extract of C.C 20g 1:10 <10 <10 no growth| no growth no growth
Ne2 .
90% extract of C.C| 20g 1:10 10 <10 no growth| no growth no growth

Thus, it is experimentally proved that the samplEgxtractsNel andNe2 did not reveal the presence of bacteria
Escherichia coli, Staphylococcus aureus, Pseudosragraiginosa.

Found that the total number of fungi (TYMC) is lé¢ban 10 CFUs / g in all extracts sampl¥sl(C.C. extract 40%
Ne2 C.C. extract 90%).

The number of bacteria (TAMC) in 1 g of the tesihpées of extracts is 10 CFUs / g for samp@ (C.C. extract
90%).

For sample\el (C.C. extract 40%) number of bacteria (TAMC) ig df the test samples of extracts is less than 10
CFUs / g.

The results show that extracts samples andNe2 meet the requirements of the Pharmacopeia ofikkkia terms
of "microbiological purity of non-sterile drugs."

CONCLUSION

Based on these studies can draw conclusions teat #. extracts have moderate antimicrobial agtigainst to
the bacterial cultures of microorganisms. The 90dfaet is more active as compared to 40% extraith mespect
to Staphylococcus aureus - 22-23 mm and 20-21 ragpectively, to the Bacillus subtilis - 19-20 mndak6-17
mm, respectively, in Escherichia coli - 21-22 mnd &8-19 mm. Both samples meet the requirementhef t
Pharmacopeia of Ukraine in terms of "microbiologjiparity of non-sterile drugs.” These extracts ¢@nused to
develop formulations with antimicrobial activity.
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